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(54) ACID NITRIDE PHOSPHOR ACTIVATED WITH RARE EARTH ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an acid nitride phosphor activated with a rare earth 
element, which can realize a white LED with a higher luminance, using a blue LED as the 
light source. 

SOLUTION: This phosphor is represented by the general formula: 
MexSi12-(m+n)Al(m+n)OnN16-n:Re1yRe2z, wherein a part or the whole of the metal(s) Me 
(Me is Ca, Mg, Y, or one or more of lanthanide metals except La and Ce) capable of 
forming a solid solution with a-sialon is substituted by lanthanide metal(s) Re1 (Re1 is one 
or more of Ce, Pr, Eu, Tb, Yb, and Er) serving as a luminescent center, or two kinds of 
lanthanide metals Re1 and a coactivator comprising Re2 (Re2 is Dy). 
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SI<7)^>£~ F#JlRel&c>'^rg#J£ l/~C<DRe2 (Re2 

[1^12] ^jlMe^^ffiCDi^, 0.6<m<3.0 v 

■oo^n<i.5r*5w*s i im(Di$±m7vm*im2 

[19*113] #BlMe*SHffi©<i:fr, 0.9<m<4.5. 

[W*314] m=1.5. n=0.75r^>0. $&J&5£:Me„Si 
9 . z s Al 2 . 2 s a . 7 5 Ni s . 2 s : Rel» Re2 r CC^cSl^T , 0. 3< x+y< 
0.75, *PO0.01<y+z<0.7 (fc/cU y>0.01, O.O^z 

<o.i) x#>zmm i T)m3^?tifriam<D%f±M 20 

[tf^S] 0.3<x+y+z<1.5 > 0.01<y<0.7, 

0 . 0 ^ z< 0 . rc h £ 4 sa«©*±a7c**«ts $ 

[0 00 1 ] 

(»feLED) ^iit^afe^^'/^F (SfelE 

d) ©iSjSiJgfb^pJtfed:^^. «JdK7c**ttiS3ttfc 
[0 00 2 ] 

[fikfccDSffi] y>»* (/ci^tfr^*^ 

h&£) . secern ^M&zm&tfmtL, ctth 

E<fcn6Jvtt>&. 40 
[0003] sfbw^L < ««a{b»*«»»» 

tf. hV^^I^789,890^^$giCV>^7>r£tt^br 

£/ Cv TI2V. Akad. Nauk S5SR, Ne 

orq. MasterJ 17(8), 1431-5 (1981)CC. #±Stc^«: 
*Qi8&ft$1t1tv#*is*±mi*4* (MgSiN,) 

^ZnSi^Wl^^rg^ Wc^fe^f* (T. Endo et al . 
fHich pressure synthesis of'periodic compound" a 50 
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nd its optical and electrical properties J , In T. 
Tsuruta, M. Doyama and Seno (Editors), New Functio 
nality Materials, Volume C, Elsevier, Amsterdam, T 
he Netherlands, pp. 107-112(1993)) *\ CaSiN^CEu 
%ttm$'&tc#f&myt{* (S. S. Lee et al . Tphotolu 
minescence and Electroluminescence Characteristic 
of CaSiN, :EuJ , Proc. SPIE-Int. Soc. Opt. Eng., 32 
41, 75-83(1997)) , 3 Ba, Si 5 N, OC Eu£tt7£ 3 it 

[0004] mmmn%mc^xu. ^-zy-tT 
uyzmmmttzigytft (#pjBg6o-206889^& 

Y-si-o-^«£M3f b* a mtccezttmz&tcmftft 

(J. W. H. van Krevel et al . l"i_ong wavelength Ce 
3 * emission in Y-Si-O-N materialsj , J. Alloys and 

Compounds, 268, 272-277(1998)) *\ £7^5 1~ 

$i££^&Ba 1 _ x Eu J< Al 11 0 l6 N^7!cf* (H. Hintzen et 
al . Ton the Existence of Europium Aluminum Oxynit 
rides with a Macrietoplumbite or /3 -Alumina-Type St 
ructurej , 3. SolidState Chem., 142, 48-50(1999), 
35.t>*S. R. Jansen et al . TEu-Doped BariumAluminum 
Qxynitride with /S -Alumina-Type Structure as New B 
lue-EmittingPhosphorJ , 3. Electrochem. Soc, 146, 

800-806(1999)) *lT I, *3^> 

l*Z><D&X$>2> (%fM 2000-0302 80) . 

[0005] ic *>x. wzmw^L < itmmiftz® 
h © <fc ^ ic/i^ss^b^a *ti*>5m. tic. rcmt* 

^) . ^fe®^ $> €>jgg450— 550nm<DlnGaN^CD#feLE^ 

[0 00 6 ] C©<fc^ttaaLEDCCiSa^*(t<!:Lr 
ffl^: (Y,Gd) 3 (Al,Ga) s O ll r7^5n^YAG^^b 

C©S*ft« % «*«r*SHJ8BlnCaNS<D«&LED^y 

[0 00 7 ] 

— «CC % JftejftS^400nm4iBASi, X 
^ 0 Otc&^X. InGaf^WfeLEDCD^ vV'^MfcYNSk 
LE«*. «3fe»r*SYA^Mfb»(Dftei*^--<!:, 

D«:^i8*r-sc ±tmu<>£ $nrc^c 0 
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[0008] coamoftmx. \x±<Dm*)<Dmmt<cm 

frXteZtxtcbOXh*), m&ftltV<<*-Y (*feLE 
D) *%mt-$Z>&&Wb*t4*~ K (SfeLED) <DMM 

[0009] 

6», ^O**4ttft*±ajcJIWJII0*BtfWRJI( 
^tBKBW-fcMJIIiL *±*53R©»F**. HOOK 

nj««« (^500Mm) (CtS^l^^f h^**W* 

»***«ra©ao»«urc^ (#^2000-030230 

(Mete, Ca k Mq. Y. XttLa<hCe*l*< ^> *~ F£JI 
C0-^0<W-«JM±) OHWKBAt^ 
©4>i&ift*^>*— F^JlRel (Relte, Ce, Pr\ Eu, 
Tb, Yb, X«Er©-«SO<«-««±) X(^@»© 
^>£~ F#JlRea&tf*fettrS8fl£ LT(DRe2 (Re2ttD- 

[0 0 1 1 ] C©fflW©a9BW % Hiij«©»jH«r)Bft'r-5 30 
^©ilt. : ^Si a2 _c a , n) Alc..„ 5 Q,Ni5-n :Re 

(Me&£, Ca, Mq, Y, XteLa£Ce£l&< ^> £~ F;£Ji 

©*'fr£&47>*~ F£BRel (Reltt, Ce, Pr\ Eu v 

m Yb, xwEr©-«su<«n««ji) Ru^mmo 

F^ReaRtf*ttffiftJ£0T©Re2 (Re2ttD 
&o 40 

[0012] S/cCOfflIHO»W», j»MeftsrfK>& 

0.6<m<3.a *>-30^n<1.5T?*«5Ci (l>3ftq| 
2) % £U<«#Rl\te#=ffi©£*. 0.9<m<4.5, *» 

oo^n<i.5x?*&c <h-««i Lrgm-r*, 
[0013] $ hfcc<omm<Dftmz. «±©*±»tc 

IR*«fS3#^BSfl:!»«**fciao, 11*1.5, n=0.75 
rabO, fflJ&S : Me^SVzjAV^a./jNis.is :Rel v Re2 
z CC:fol>T, 0.3<x+y<0.75, #>O0.01<y+z<0.7 (/c 
ftlL, y>0.01, 0.0^z<0.l) r^^ci (fltsRJB 

4) , £6tC k 0.3<x+y+z<1.5, 0.01<y<0.7 l 3&»^? 50 
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0. 0£z<0.rC*SC<!: (»3R^5) OTffl 

[0 0 1 4] 3 6te*fcC©ffl»©lfe§Btt. W*3I2. 
4X«5CC«£*?BK:|HU £«Me#Ca-C*&C<!: (IS 

[00 15] 

1. ».c-.>Alc.»oaKit.. :Rel v Re2 i r^^n, 7^7r 
If -YTD>«:@;jgT&^HMe (Met*. Ca, Mg. Y, XteL 
a<h Ce£l& < =? > * i K&«<D-«Br 0 < tt - «£t±> 

JlRel (Relte, Ce, Pr\ Eu x Tb, Yb, XteEr©— S?rl/ 

tfrSSJiLTORca (Re2«Dy) "CjKftSnri^. 

[0016] C<Dffl^OI^B^CD#±S7^ft{^g$^/c 
BBI<b«ja36f*K:*jC»T, £MMett. (Si ,A1), (N,0) 4 © 

©— $&tt<Ctei,>X s 0.6<m<3.0, ^-5(tfn<1.5t» 
0 % £llMe#:=flIi©£# % 0.9<m<4.5. *O0Sn<1.5 

[0017] COCD^JlMeO-SPSU < «±r 

^^>Bffi««. ffi^5At*i cn^r^c^en 

^»*4^#*na«3fc©*^«c-&^>^^F^ 

[0018]**:. C©ffl«l<D»l80*±a7C**ffiS 
3-&A:Ba{b«!«*ftrtt. ^ffi*KMe*l636©**i 
tt*^>^^F^felBReKDf6CC, 
^ F^RercBSrr&c i3Wr*S*«. ccD*ffr£j?»J 

<b Ut(7)7>^^ F^SRe2©^(*fi6J»*W, 

ens. — o«j«fBf¥fflrft9, 4>^-o«, *+yr 

*€>o CO<fc^«C7>^^F#)SRe2©fflft«tt. ^ 

o.o^ z< o .it -r so^as-c* -So 

[0019] C©ttfflR©*W<D«±a5c*€:ft 
[0 02 0 ] Ttttofe, ^-^*-/7D>B, — «S: 



Si 6 . £ Al z aNi-, (0<z<4.2) ~ejjk£tl x ^-^M^ft 
[0 02 1 ] CtlfcftU TJ^rlf'fTaXJ, -« 

£rB» 3*1 ^(D&MMe (Mete, Ca, M 

[00 2 2 ] C©J: ^«cM*-C«H«Stt«3Wa&*/c 10 

n Eu, m YbRVEr<D»±3HMYfc«i<D-»Sb<tiz: 

[002 3] C*i«c*tU r^7 7H-^7D>^SM 

*©3B H %«SCC^«Me (Met*, Cel M& 20 
Y. X«LaiCe«:l»< 7>^^K^»©-«^L<«r 

&Ce> Pr. Elk Tb, YbR^Er<D#±S7C^#, -^CO^JS 
[0 024] l/c^ot, iMI4^^^t^7P> 

[0 0 2 5 ] Tftfr^ ^-^1f>f7P>^«#4(i: 30 

?zm<£, mmo®mw6o-206889%&m<Dmmm 33- 3 

5iC|B|g$ JvCt>&«fc9 ft"*- -f 7 P >CCEr®{b^3 
ML^l/cf^fTI)^*, #fe (410 
-440nm) COmm<DftW<Oft±XGi£t*:tt 

(57O^590nm) ~C$>Z> 0 C<O^Mi^h. T foV y 
7 P >©»B«iB«t'K:Er#B( ^j&^fr&ci&cj; 
ISBS^-r^aiRm^OKSiErt&sS^, 8Mb* 

[0 02 6 ] ttc, BffitU&T)lyrir<<(TV>V$> 

[0027] r;u^T^^rn>iJ. gi&tf 

«*tttt»«:«*i. aex*^=p-^*)tis«Hi* 

«BLb»c 1 1> ft 5 < ft so 
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cctb"<E<ftS. 

[0 02 8] 7;u?ytM7P>te. {b^WS^ 
M3<b««#tttt> *U!H*<Do/NfcL 

^ > * ~ K^HReioaaoiaiR. so'ftwaso <t u 

$ 6 CC«m^CC<fc o TJSbSDjtg i ft 
[0 02 9 ] «(c. C©ffl«©*W©»±3B7cSR«rff}i 

ffliS^: Me x Si 9 . 75 Al 2 . 2S a.7 5 Ni 5 . 2s :Re^Re2 z tC:te(,> 
t, 0.3<x+y<0.75. ^O0.01<v+2<0.7 (/t/cU y 
>0.01, 0.0^Z<0.1) % ?rL< te0.3<x+y+Z<1.5. 0. 
01<V<0.7 V #^0.0^z<0.lO^#£Sl/cU £JHMe 

[0030] CO£ 5Ct, C<DfflW©«Wfl[)«±5H7c* 

[003 1 ] 

[^tfeW] *±«jc**flffi$-i*fc«si{b»a*ft^, 

^7 h7*l/Xgg^ffll\ 20MPaCDjnET, 1700°C v vlat 

<b^»aico*iUH:t«T©ffl9 i Lfc. 

(D Ca-T;l/>'Tlf^Ta>(Cao.7sSi 5 . 7S Al 2 . 2S N 15 -'. 2 : 5 0 ' 

0 . 7 J ) ' 

^{b^^*(Si,N,) : S{br^5-^A(A1N) : »{b*^ 
S/«> A(CaO)=13 : 9 : 3 

<2) EU-T;l/7 7^TO> (Ell* . s Si 9 . 7 s A"l 2 . 2 , Nt s . 2 s 0 

0 . 7 S ) 

aft^r-ffRCSvNO : »tr^3 A(A1N) : K{b^- 
Db 4 ^A(Eu,Qp) = 13: 9: 1 

<3> Pr-T ;b V r If -f T P > (Pr» . $ Si . . , 5 Al , . , , N» , . , , 0 
0.75) 

a*b**-Y!R(Si 3 N,) : mtr^^ ^^A(A1N) :mt7* 
■fe^^A(Pr 6 O ll )= 30: 27: 1 

g) Tb-T^Ttf -YT P>CTb b .sSi 9 . 7S Al 2 . 2S N ls . 2S 0 
0.7$) 

a*b<2r-f*(Si 3 N4) : WXnr )\> X -V A (A1N) : M^b^b 
tf^A(Tb < a) = 26: 18: 1 

® Dy~T;i/7r1f ^TP>(Dy 0 . $ Si 9 .7 5 Al 2 .2sN 1J . 2 ,0 

0 . 7 5 ) 

M{b^>r^(Si,N,) : mfcr^5i->A<AllO: Wbf-f 

X7'P5>r> A(Dy 2 Q 3 ) = 13 : 9: 1 

© Y-r;b^r1f ^TPVao.sSis^sAl.^sNis^sO 

0.75) 



(5) 



^^•p^^A(Dy I 0 3 ) = l3: 9: 1 

CD Yb-T)l>y yyJT nXYbp^Si^.^A^.^^s^sO 

0.75) 

Mfb^^(Si 3 N<) : gftT;^ ~^A(ATN) : »fb-f 9 
f*JUt^A(Yb 2 0 J )=13: 9: 1 

<B> Er-T;U7r If A TP>(Er 0 . 5 Si 9 . 7S Al 2 . J5 N ls . 2S 0 

0 . 7 s ) 

^{bW3rl(Si 3 N«) : g{tTJl>aL~^A(AlN) : gtfbxjU 
fc^A(Er,Q) = l3 : 9:1 10 

MbfC^U ** h7*l/XiI^l\ 20MPa<DflME 
T\ 1700°C, iatm©a^Ha*ri»HSJSS#/c. 
[1] Ca(0%Eu)-T r V 4 T P >^*(t(Ca. . 7 s Si, . 7 s 

Al 2 . 2 5 Nl 5 . 2 5 0, . 7 5 ) 

CD Ca-TJ^rlf^roXD^OTil/c 

[2] Ca(55£u)-T;U^ ylMTPV^fcftCCao.^Eu 

CD ca-T;u?yif wtp> : 0 Eii-T^? y tf ^7P> 

= 95: 5 

[3] ca(io%Eu)-r ;u 7 r if r p >^t£{* cc* . § , eu 

0.05 Sis .7sA1z.2jNis .isQ).7s) 

© Ca-T^y If 7P> : © Eu-TJt^ y1MTP> 
= 90 : 10 

[4] Ca(20%Eu)-T )l y yVJTU >^c&(Ccb . 6 „ Eu 

O.loSis./sAlz.jsNis . 2 5 Q) . 7 5 ) 

CD Ca-TJl/?y1f -f7P> : © Eu-T Jl' ? y 1M T P > 

= 80 : 20 30 

[5] Ca(30%Eu)-T;U^ y tf ^ T P >m7fef*(Ca, . , 3 Eu 

0 . 1 i Si 9 . 7 S Aljt . J J Nl J . 2 5 Q> . 7 5 ) 

© Ca-TJl^ylf ^7P> : © Eu-Tit'? y If TP > 
= 70 : 30 

[6] Ca(503£u)-T 7 y If «Y T P >^t!g{* (Ca> . 3 , Eu 

0.2sSi9.7$Alj. IS Nij .J5Q). 75) 

0) Ca-TJl'Vy t^7P> : © Eu-T;l/7 y If >/ TP > 
= 50 : 50 

[7] Ca(7(ftEu)-T ^7 y tf TP Vm^cftCCa, . , 3 Eu 
o.3 J Si,. 7J Al J ., $ N ls . 25 0b. 7 5 ) 40 
(DCa-T^yif ^TP> : © Eu-T;l/7 y If ^ T P> 
= 30 : 70 

Bl», c*i6[i]-[7]©»*tt<D*fe«*CcB!|-r*X 

[0 03 2] l>r*l<3!>a**©fi!)ex^^h;UCCfe, 28 
Gnmi400^450YimCCJEl»fcr^^3& J K* htlZ> a C<E>^0 

ft rSScDtf tticc <t ft C > tr- 2 It h ft 6 . 

tt«S#5a^ig;L*<b v JBfi||*KJ:St-^ 
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[0 0 3 3] J&iS*'** V McmtltcILrXDt'- ?<D 
rt, 280nm©fcT-*tt % StttfftCa-T y If -f TP > 
#18*13 ftfctf-^KJMIU 40O-450nmCDt*-^(i, 

Eu-(NX«o)©a^tt»jR««:»jii-ra. a*©Eu- 
(N t o)©«w»«i»iR»K:»is-rsfc:-^«, eu j+ 

>O^S©ifftD«:<5:feC:C>fi?ftfiffl!J«:^7 hLri>& 
Ci^6, InGaN^WfeLEDCDJSt)|a^;(45(r- 550nm) L LX 

[0 03 4 ] 0 Eu**^*>©tti«*MfcSi*fc 
Ca-T;l/7y1f ^7P>»©^^^ HWrfl*L 

© tf - * tt . Eu 2 *J * ycDttrSMcomMc b fcifi o T 56 
0nm^>6 590nmK:JljRWCC^7 r Ufc 0 CCDf^*^ h 

£-*®flbftaft&t*< Eu 2 *>(*><Dtt?£s#5o#D££ 

[0 03 5] &*>\ «±CDCa-T;U7y1f>fTP>m^ 

^14*3*^:, CD Ca-T^7 y 1f-YTP> : 
© Pr-T;l-^y1f^TP> = 50: SCXD^e^I/tfcCCig^L, 

T» 1700°C, latmCD^^fflm^-Cl^^JSfC^^rPr 
3 * >f *flffi 5 fcCa-T Jl/ 7 y If -f T P >m#f* (Ca 
9 . 3 . Pr 0 . 2 $ Si 9 . 7 s Al 2 . 2 s Nx s . 1 $ Ob . 7 s ) * a f& L tc B 
[OO36]03(a)« §^7, Pr"-* 
•lf/cCa-T;U^y1f>rTP>^7fei*OSj®X^^ h;k ( 

^^^^ h;b^L/c^^- ht$,^ e a^^^ h 

^CC«. 450^750nmiCPr 3 W^><Df-f^^CCS^<ff 
^f-^^WJ^ft/Co 

<H««3) CD Ca-T;U^ytf ^TP> : 

© Tb-T;l/7y1f^Tn>=50: SCXO-tMttCfi^O, 
COm&tiMitty h^U^gg^ffiC^T20MPa<DjjnE 
T, 1700°C, latmCDgS#ffi^*ri^raSiS?1frTb 
3 * >f ^>^r#t£ 5 tffcCa-T ;U 7 y If >f T P >m7fe<*(Ca 
0 . j 9 Tfcb . 2 s Si 9 . 7 s Al 2 . 2 , Nx s . 2 s Ob . 7 5 bfc„ 

[0 03 7 ] B4(a)(b)tt, Tb 3 ^^>^fff£$ 
#/cCa-T^^y1f>fTP>^f*(Daex^^ 

;!/tC«, 263nrn(CEC^h*-^^iS^6ftfCo Mf-^ 
^Cti, 470—650nm^CTbr 3 * ^ ^-><Df-f3l^iCS^< flHS 
t-^^«»JSft/c. C©«Wtr-^», 550nm«:*Jt» 

r*^r*o, »&»364ur«a'j3fts. 

(^fe^4) S«»**. CD Ca-TJU^ylf ^7P> : 
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= 50: 40 : XXD^Dllhlcm&L. C<DU^^^y b 
7*U*itg£ffll>T2(M>a0MIT\ 1700*C, latmCDS 

m&mntpvimmdLfcz -er eu 3 * w * # -ttfcc 

fc^cftCCa, . 3 9 Eu 0 . , 0 DVq . 0 s Si 9 . 7 5 Al 2 . j s N 
[0 0 3 8 ] H5(a)(b)«, Eu 2 * -< * 1/ t&f * ■< 

* > * i i> ccttr£ $ ttfcca-r ;i/ 7 7 t^rn 
Olbta^^hJk IStIcX^ h;U£^l//c^i>- b~C 10 

[0 03 9 ] J®^2^^^ h;l/CC«, 290r¥n£450nmK:j£t,> 
b'-£#ZlOlg&£>ftfc 0 CCDr.-^<Dfc"-^CDrt, 290n 

£*l/cf-^CC:J§)IU 450nm(Dt , -^^ > Eu-(N t 0)CD 

© eu-tjI'^im tp> = 95: sD-tJi/Jfcfcg^u 20 

COfe&fflttfty h ^U^gg^rffi^r20MPaCDttlE 
T\ 1700°C, laljnO^#Hm*ri^r^JSi^$^TEu 

0 . J 8 Elb . 0 I Si 9 . 7 S Alj . j 5 Nl.'i . 2 S Ob . 7 S ) & 0tC o 

[0 04 0] B6(a)(b)W:, Eu 2 '^:t>£ttr£3 

Kite, 310nmi410nmCC|2;iit: 4 -^^r:oiS^e^/c o IS 
Xtf-^fct*, 570nraCCf-^3&4H#J3*l, COt-^ 
IJ, Ei/^^XDd-fM^tCS^^n^c 30 
f)ie©(DYb 2 *T;L'^T^>frn>(Yb t> . 5 Si 

, . 7 s Al, . , 5 M s . , , a . 7 s ^^Ttft £ L/C 

[0 04 1 ] ^7(a)(b)«, Ytf + Tfry T 

^t-Ft^, Hf@X-<^b;Wi, ^240nmCCj£C> 

mmmi ) fjiS©cDEr-r;U7Tif^ra>(Er <) . J si 

9 .7,Al z . 25 N ls . 2S Q,.7s) £^©£$^*f*£l//c e 40 
[0 04 2] i8(a)(b)(t Er 3 'Tfry r V << T 

? + -bT$>2> 0 ftiS*'** Ml/fctt, 263nmCCj£(,>t 

400nmf^CCEr 3 ^^>(Df-f^^k:^<«jS 
t'-^#tWJ2ftfc 0 ^t-^ttJ, 500^600nmiCEr 
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[0043] c©ffiH<c«?B«. &±<omm 

imw*imv$> & c t \ *w *> z v i> a i \ 

[0 044] 

[§mo$hm) &.±&u<mmbtcmi)* common 

f^(450— 500nm)CCM^^> o COtctb, C<DtiHm<D§£*M 

»eLEiy&*as<b-r*afeLED©iSj»a^«:pjsB 

[0045] £/c 4 CCDfcB^|cD^BJC7)#±^7C^^ffri 
[B 1 ] Eu 1 * J *y(Dimm*%.it2 VtcCa-T^y y 

vjTv^mytftcDm&ftWcmrzmMx^ b** 

[02] Eu 1 * A *><Dffi&&Z&it$i*tcCa-T)l>y y 
[S3] (a)(b)«. S^p. Pr^W^>*#iS3-&yfcCa- 
[04] (a)(b)», S^. Tb 3 W^>^«rS^^/cCa- 

[B5] Ca)(b)W, S^, Eu 2 * J*>*± 
h tfCtfm $ if/cCa-T ;U 7 r V A T P >«**©ae^ 
*<#b)l>* Z&tX'*? b)\s**kLtc* + - bV$>& 0 

[M6] Ca)(b)5i, S^. Eu 2 W^>^rf^^ii-/cY-T 

)iy yy-jTvymyt&oim&z^? bJi, wlt.'o 

bfrZTjkbtc?-*- bX?$>2> 0 

[Ml] (a)(b)(*. Ytf*T)lyyV- JTa>&%: 

faOlJtih&X^? b)l. gtftX^P bfr&JTiLtc?'*- b 

[MS] (a)(b)^, Er>*T)l<y yy-JTa>m%: 

fcCDm&X^Z bfr. I^X^c^ bfr^TskLtc?-*- b 
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